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1 
This invention relates to a ïuel control for 
combustion apparatus and more particularly to 
a draït controt off ïeed for a vaporizing type off 
humer. 
In the operation of a vaporizing £ype off humer, 
such as shown in the Valjean Patent 2,07.3,270, 
the heat output .of the burner is governed by Vhe 
quantity of fuel supplied to the humer and in- 
creases .as the rate of deliveiT of fuel to the 
humer increases. For eIicient operation of the 
burrer it is essential that the proper proportion 
of fuel and air are supplied to the urner under 
ail operating conditions. Therefore, with this 
type of 0il humer the heat output of the humer 
is increased by increasing the rate of delivery of 
fuel to the humer and the heat .output decreased 
by decreasing this rate. To obtain eIiciert com- 
bustion it is essential to adjust the rate of air 
feed to the humer every rime the rate of fuel 
delivery is changed or vice versa. The rate of 
air delivery into the humer is governed by the 
draft and the draft is usually controlled by an 
atttomatic draït regulator located in the flue 
ourlet from the combustion chamber of the 
paratus. Such a draft regulator is shown in the 
iYliller Patent 2,194,603. By adjusting such a 
draft regulator, the draft on the humer can be 
varied and consequently the rate of air delivery 
to the humer is correspondingly varied. It is to 
be undestood that the draft can be the result of 
a natural chimney draft or .can be a mechanical 
or i-nduced draft. 
This invention contemplates s, liquid feed con- 
trol which responds as the draft or rate of de- 
livery of air to the humer changes fo thereby 
maintain the proper proportion or mixture of air 
and vaporized fuel to obtain maximum combus- 
tion eiïiciency. 
 inventiòn contemplates a control for feed- 
ing fuèl to a humer wherein the heat output 
of the bu.mer can be simply and easily chan-ged 
by reulating he draft and the eIiciency of the 
humer maintained. This ob]ect is accompli.she 
by providing the liquid .fuel control with a preg- 
sure responsive device which reSponds fo changes 
in pressure or draft in the .burner fo change the 
rate of liquid fuel delivery to the humer so that 
there is always maintained the proper proportion 
or relationship between the air and fuel fed fo 
the humer to maintain efficient combustion. 
Thus, by a simple manual operation of regulating 
the draft to which the humer is subjected, the 
fuel fed to the humer is .automatically and cor- 
respondingly regulated. 
Fig. 1 .is a side .elevation,of a conventional space 
heater embodying my invention. 
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FOEg. 2 is an elevati0n part!y in section sh0wing 
the off control unit. 
leferring more particularly to te drvings 
there is shown a coDvintionat space heter, gen- 
S erally designated , comprising a v_aporizing type 
fuel humer 2 and combustion chamber  which 
is connected to the chimney or stack bY pipe or 
flue . This type of vaporizing Off burn¢r is con- 
ventional and is similar to the oïe shown in 
10 the Valjean Patent 2,073,270. 
Flue  is provided with an adustable dra£t con- 
trot regulator , preferbly such as showl in 
the Millet Patent 2,19,608. Attematic draft 
regulator  comprises a pivoted blacle . having an 
15 adjustable knob  thereon to .w!ich .a weight is 
attached. The draft On the humer can be varied 
by rotating the knob  to adroit more or less air 
to the flue ourlet thr0ugh the draft regulator. 
The draft regulator when once set maintains a 
20 substantially consta-nt draft on the burnel, '2. 
Since automatc draft regulator  is shown b:y 
of description to illustrate one regulator for auto- 
matically controlling the draft On the humer, 
for further details on the man,ner of eperaçion 
25 of this regulator reference may be had te the sid 
Millet patent. Draft regulator  admits ai-r rom 
the space being heated into the îue 4 and-there- 
fore the full chimney draft is net. applied to th 
humer but the desired draft is appliii to burnr 
2. Any other draft control apparatus which 
30 can be adjuted to control the draf-t could be 
stituted for the regulator shown and described. 
An off control, generaliy designated 8, is 
mounted on the apparatus in corçect relation to 
the burner ad is shown more in detail in. Fi.g. 2. 
35 Off is supplied from a tank or 0ther sourae 
shown) fo control  through pipe line 9 .which 
communicates with passageway I } in ï.uel control 
housing  . Liquid fuel, such as off, .passes from 
passageway I through port 2 into flos, t.chamber 
40 3. Port 12 is contr.olled by valve I which 
biased upwardly by compression spring I v_hicl 
acts between shou]der I  on valve  4 and shoulder 
 on the valve housing. Float 18 is fix_ed to 
lever 2! which is pivoted as at 19 on bracket 
45 within float .chamber 13. One end 2 of lever 
2 contacts-shou]der-/$ of valve . The lower 
end of pin 3 cortacts th.e upp.e_r end of vlve 
 and extends upwardly through the top of _fioat 
chamber housing I! where it contacts lever 
5O Lever 24 is pivoted at one end to hacket -2 as 
at 5. The other end Of lever 24 contacts .the 
lower end of pin 2. wlzich is affixe_d to flexible 
diaphragm 2  as at 2 . Pin 2. is gnided in-bush - 
ing ,29. which is fixed on bracket 30. Bracket 
55 is supported on the top of housing- l. Bush-ing 
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29, which is adjustable on bracket 39, supports 
servo-moter 3 which takes the form of flexible 
diaphragm 27, housing 32, suction chamber 3 
and chamber 34 which is af all rimes in com- 
munication with atmosphere through openin2s 
38. A small opening 48 is provided in the dia- 
phragm 27, the purpose of which will appear 
later, if desired, a compression coil spring can 
be mounted in suction chamber 33 biasing dia- 
phragm 27 downwardly but such spring is not 
essential. 
Suction chamber 33 communicates by means of 
conduit or pipe line 38 with pipe lines 37 and 33. 
Pipe line 33 commuuicates with float chamber  3 
and off is fed through lines 33, 37 into the lower 
end or upon the bottom 3 of humer 2. Pipe 
line 33 communicates with ourlet 4 in housing 
|1. Ourlet 8 is controlled in a conventional 
manner by valve . Valve 41 can be manually 
adjusted by knob 2 in a conventional manner 
and when thus manually adjusted remains in this 
set position to thereby control the maximum fuel 
flow at that position from float, chamber 13 
through lines 33 and 37 to the humer. Float I 
is biased downwardly hot only by spring 18 but 
also by weight .3 which is mounted on float 13. 
The operation of my device is as follows: knob 
42 wfll be turned to adjust valve 1 to a flxed 
position to thereby control the maximum rate 
of flow of fuel from float chamber 3 through 
lines 33 and 37 to burner , Knob 7 on draft 
regulater 8 will be turned te adjust the. draft 
depending upon whether more or less heat is 
desired. Assuming that a minimum of heat out- 
put is desired from the burner, then regulator  
will be adjusted to reduce the draft on burner 2. 
The draft on burner 2, that is, the pressure ob- 
taining in burner , wfll also obtain in suction 
chamber 33 because chamber 33 is in communi- 
cation with the inside of burner 2 through lines 
37 and 38. Since regulator  is set for low draft, 
the pressure in chamber 33 will be slightly below 
atmospheric, for example, .02 inch  of water 
(water draft gauge reading). 
As shown in Fig. 2, the fuel control is set for 
low oil feed and low draft. At this tirne the leveI 
of the liquid fuel in chamber 3 wiI1 be ai line 
48. Under such low draft diaphragm 27 will act 
through pin 2 and lever  fo exert a down- 
ward pressure on pin 23 and valve I. This 
pressure is suiïicient to close valve  when the 
float |8 is buoyed upwardly by the oil at the 
level indicated af 45. This off level is about one- 
sixteenth of an inch above the level of the ourlet 
opening . This is the required condition for 
feeding .a small amount of off te the humer to 
give a low tire. 
To obtain a higher tire the draft regulator 8 
is adjusted to produce more draft on bmïer 2 
and diaphragm 2. For example, if the draft 
regulator is adjusted to increase the draft on the 
burner te .07 inch of water, then there will be a 
drop of pressure in chamber 33 which will cause 
diaphragm 27 to flex upwardly or to fise and in 
turn allow lever 2 to fise and thereby take some 
of the bias or pressure off spring 8 which biases 
lever 2 upwardly. The effect of this is to de- 
crease the pressure on valve I caused by lever 
24. As the pressure exerted by lever 2 on valve 
14 decreases, valve 14 opens, admits liquid fuel 
thïough port ! 2 into chamber |3 thereby causing 
the liquid fuel level to rise to the level indicated 
by line 7. As the liquid level rises the pressure 
exerted by float 9 through lever arm 22 on valve 
14 increases so that an equalized condition is 
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soon reached. The off ourlet valve 41 is so pro- 
porioned that the amount of off necessary to 
provide a low fia'e is obtained when the off level 
is ai § and the off necessary to provide a high 
5 tire is obtained when the off leve] is at 7. inter- 
mediate rires are obtained by off leve]s between 
these two extremes. 
From the above it is evident that i have pro- 
duced a draft responsive oil feed control which 
10 will feed the proper amount of off te a fuel burnm" 
as the draft on the burner is changed te maintain 
efficient and complete burning of the fuel. As 
the draft is changed the off flow wfll be auto- 
matically changed. This off flow change is the 
15 result of a change of level of the off in the con- 
trol which feeds the off to the burner. This 
change of level in the off control is in turn caused 
by changing the bias on the off valve feeding off 
to the control. The off level in the contro] is 
20 determined by a rioat in the off chamber. The 
diaphragm which responds to changes in draft 
changes the bias on the off inlet valve, which 
change in bias alters the effective buoyancy of 
the float. As the effective buoyancy of the float 
25 is changed a different constant off level is ob- 
tained in the control chamber  | corresponding 
to the draft in the humer as determined by the 
setting of the automatic draft regulator. The 
variable feed of off te the humer is determined 
30 by the change of off le-el in the off control. 
It is, of course, understood that the liquid fuel 
or off flows by gravity from chamber I through 
lines 38 and 37 into burner 2. 
Under normal operating conditions pipe 37 
;5 wfll not be completely fllled with off, but if in 
any case control 8 should feed an excessive 
amouut of off so' that burner 2 is flooded and off 
completely fllls pipe 37, then communication be- 
tween chamber 33 and burner 2 would be shut 
.,. off and diaphragm 27 would hOt be further in- 
fluenced by changes of pressure in humer  untfl 
the. off in pipe 37 receded to the point where pipe 
37 would hot be completely fdled and communi- 
cation would again be established between cham- 
4 ber 33 and burner 2. If the flooded condition 
of burner 2 was extreme so that liquid fuel level 
would rise upwardly in pipe 38, then the pressure 
in chamber 33 would become atrnospheric caus- 
ing diaphragm 27 to more downwardly and act 
50 through pin 28, lever  and pin 23 te bias valve 
4 downwardly or teward closed position. This 
downward movement of the diaphragm 7 occurs 
when line 37 is completelyfllled with off since 
a this rime the draft operating on the burner 
55 cannot reach the chamber 33. When this occurs 
there is a leakage of air through the small hole 
43 in the diaphragm allowing the pressure above 
the diaphragm in chamber 33 te become 
mospheric. The diaphragm thus moves down- 
6o ward to stop the off feed. Leakage of air through 
opening 48 is so small that under normal operat- 
ing conditions its effect is negligible. This is 
true because as has been explained .02 inch draft 
gives an oil level indicated at 48. When the 
5 draft becomes zero the level is lowered te a level 
to stop the off feed. 
i claire: 
1. Combustion apparatus comprising a liquid 
fuel humer, a combustion chamber communi- 
7o cting thezewith and having a flue ourlet, means 
for varying the draft on the burner including an 
adjustable draft regulator associated with the 
riue ourlet, means for supplyîng fuel to the burn- 
er in regulatable quantities including a fuel 
75 cham,ber having, a fuel inlet, a fuel ourlet to the 



burner, said fuel ourlet being arranged such that 
the rate of ïeed of fuel to said burner varies in 
accordance-with the lee/ of Lfuel in :sad ,tlel 
chamber, :a vlve._for cofl;oiin, the admisBïon 
of .uel ithrough said inledrto .the chambër, and 
mechanisn ïor controllinï khe oDening and 
ing of he:said wlïce.o rdmnge khe level of fuel 
ih _the chmb2r in .accordarc.e-Wlth the change 
in the draft on the humer, said mechanism com- 
prising a servomotor responsive fo changes of 
draft in said humer, means operatively connect- 
ing said servomotor with said valve such that 
the servomotor responds fo the pressure in said 
humer to close said valve af levels oï fuel in said 
chamber, the heights of which vary inversely 
with the pressure in said humer throughout 
range of operating pressures, whereby the rate 
of feed fo said bul'ner through said ourlet is in- 
creased as the pressure in said humer decreases. 
2. Combustion apparatus as claimed in claim 
i wherein said n.echanism includes resilient 
means for normalty biasing said inlet valve to- 
ward open position, and rneans ïesponsive to the 
level of ïuel in said chamber ïor biasing said 
inlet valve toward closed position whenever the 
fuel reaches or exceeds a predetermined level. 
3. Combustion apparatus as claimed in claim 
2 wheïein the liquid ievel ïesponsive means com- 
prises a float and lever, th.e buoyancy of the fioat 
as the liquid level rises acting through said lever 
to bias said inlet valve toward closed position. 
4. Combustion apparatus as claimed in claire 
3 wherein the connection between the servomotor 
and valve inc!udes a lever for transmitting the 
force of said servomotoï fo said inlet valve upon 
a fise in pressure in the suction chamber oï the 
servomotor. 
5. The combination set forth in claire 3 .where- 
in said servomotor is arraned fo increase and 
decrease the effective buoyancy of said float in 
response to a fise and rail respectively oï the 
pressure in said humer throughout the range 
oï operating pressures. 
. Combustion apparatus comprising a iiquid 
fuel humer, a combustion chamb.er communicat- 
ing therewith and having a flue ouf!et, means 
for varying the draït on the humer including an 
adjustabie draft regu!ator associated with the 
flue outlet, a source oï liquid îuel, a chamber 
having an inlet and an ourlet, a conduit connect- 
ing. said outiet fo the humer, said outle being 
arranged such that the îlow of fuel fo said hum- 
er through said outiet varïes in accordance with 
the level of fuel in said chamber, a valve ïor said 
inlet for controllïng the rate oï fiow of fuel from 
said source into said chamber, and mechanism 
foï controlin the opening and ciosing of the 
in!et valve fo change the ievel of ïuel in the 
chamber in acordance with the change in draft 
on the humer, said mechanism comprising 
servomotor responsive fo changes of draït on 
said humer, lneans operatively connecting said 
servomotor with said ie wolve such that the 
valve is opened to raise the level of fuel in said 
chamber when th.e draf is increased and closed 
fo lower the level of fuel in said chamber when 
the draft is decïeased, whereby the level of ïuel 
in said chamber varies directly with the amount 
of draft throughcut the range of draft operation 
oï he burneï'. 
7. The cor-«bination sat forh in claire 6 where- 
in said mechanism includes resilient means bias- 
ing said valve toward open position, and means 
responsive fo the level of fuel in said chamber for 
biasing said valve toward closed position. 

8. :The combiïation set ,forth in :claire 7 where- 
in .said ùel level es.ponsïve .means comprises .a 
float operatively-connected with said valve to 
bias said valve toward closed position as the level 
5 of fuel in said chamber rises, said servomotor 
being arranged to progressively decrease the 
buoyancy of said float in response to a progres- 
sive decline in the draft on said humer. 
9. Combustion apparatus comprising a liquid 
l0 fuel burner, a combustion chamber communi- 
cating therewith and having a flue ourlet, means 
for varying the draft on the humer including an 
adjustable draft regulator associated with the 
flue ourlet, means for supplying fuel to the burn- 
15 er in regulatable quantities including a fuel 
chamber having a fuel inlet, a fuel ourlet to the 
humer, said fuel ourlet being arranged such that 
the rate of feed of fuel to said burner varies in 
accordance with the level of fuel in said fuel 
20 chamber, a valve for controlling the admission 
of ïuel through said inlet into the chamber, a 
float responsive to the level of fuel in said cham- 
ber to open and close said valve, said float being 
arranged to close said valve when the fuel with- 
, in the chamber reaches or exceeds a predeter- 
mined level, resflient means biasing said valve 
toward open position, and a servomotor resPon- 
sive to the change of draft on said humer and 
operatively connected with said valve, said servo- 
0 motor being arranged to decrease the bias of said 
resilient means and thereby increase theeffec - 
rive buoyancy of said float upon a fise in pressure 
in said humer and to increase the bias of said 
resflient means and thereby decrease the effec- 
ô tire buoyancy of said float upon a fall in pres- 
sure in said humer, whereby a fall or fise in draft 
on said humer produces a corresponding ïall or 
fise in the height of the fuel level in said cham- 
ber to vary the flow of fuel to said humer in 
,!0 cordance with the draït on said humer. 
10. Combustion apparatus comprising a liquid 
fuel humer, a combustion chamber communicat- 
ing therewith and having a flue ourlet, means 
for varying the draft on the humer including an 
4 adjustable draft regulator associated with the 
flue ourlet, means for supplying fuel to the hum- 
er in regulatable quantities including a fuel 
chamber having a fuel inlet, a fuel ourlet to the 
humer, said ïuel outlet being arranged such that 
5e the rate of feed of fuel to said burner varies in 
accordance with the level of fuel in said fuel. 
chamber, a valve for controlling the admission of 
,fuel through said inlet into the chamber, a float 
55 responsive to the level of fuel in said chamber to 
open and close said valve and thereby control the 
height of the level of fuel in said chamber, and 
means for increasing and decreasing the buoy- 
ancy of said float in response to a fise and fall, 
6o respectively, in the pressure obtaining in said 
humer, whereby the level oï ïuel in said chamber 
varies inversely with the pressure in said humer 
throughout the pressure range of operation of the 
humer, said last mentioned means comprising 
63 servomotor responsive to changes in pïessure in 
said humer, and means operatively connecting 
said servomotor with said valve, and including 
resflient means acting on said valve in opposi- 
ï0 tion to said float to bias said valve to open posi- 
tion, said servomotor being arranged t0 increase 
the bias of said resflient means and thereby de- 
crease the effective buoyancy oï said float in 
sponse to a fall in pressure in said burner and to 
75 lessen the bias of said resilient means and there- 
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7 
by increase the effective buoyancy of said float 
in response to a fise in pressure in said burner. 
JOHN V r. MILLEI%. 
5 
REFERENCES CITED 
The following references are of record in the 
file of this patent: 

8 
UNITED STATES PATENTS 

Number 
1,391,956 
1,419,025 
1,432,574 
2,253,056 
2,363,190 
2,367,038 

Naine Date 
Holland " Sept. 27, 1921 
Coultas ............. June 6, 1922 
Sheer .............. Oct. 17, 1922 
Ullstrand ........... Aug. 19, 1941 
Miller._ ............. Nov. 21, 1944 
-NIartin .............. Jan. 9, 1945 



